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XTXIX. Ob/ervattons upon the Art of making Steel \ By the 
Reverend Daniel Little-, F. A. A. 

AS fteelis an article of commerce, and-of great ufe both, in 
, the arts, manufactures and husbandry of every nation ; 
and as we have the beft of iron already manufactured in America, 
itt is thought: that the manufacturing of fteei of a.good quality, 
deferves the attention andencouragement of thofe who wifh the 
welfare of the United -States. What time I eouldredeemfrom 
other neceflary bufinefs for feveral years>paft, has been employed 
in fuch difquifitions and e^eriments^ aa might tend to facilitate 
the art of making fteel, and others near akin to it.., 

Thofe writers upon the fubjeft which I have met with tell us, 
that the principal 'difference betweejiriron and.fteel. confifts in 
this, Thatrthe.latter is . combined, witk, a, greater, quantity of 
phlogifton than „the focmer. . Phlogifton exifts. in d& inflamma- 
ble fubftances, and, in fome that are not inflammable. , Char- 
coal; and the. coals, , of bones, horns and hoofs of animals, have 
been ufed..a§ „fk fubftajxces. for..cpmmunicatingj>hlpgiftQn to 
ispn in rnaJsiug.fteel.A 

Steel is jfonietimes rjiade by fufion of ore ^..pig-iron, , ... The 
methpdis.finiilar to.that of. reducing pig-iron to.malleable iron, 
with foil difference,, jhat as ftesl requires, more phlogifton than 
is neceflary to.iron, all.thejn^ans ..muft be made ufe of that are 
capable of introducing into the iron a great.-deal of phlogifton ; 
* that is, by keeping it,, while in fufion^ encompafled with an 
abundance pf charcoal, &c. 

The" other method of making fteel is by cementation, as it is 
called a, that is, to convert bar-jron into fteel i which" is^donc 
by a cement made of. thofe fubftances which contain the greateft 
quantity of phlogifton. . Put the bar-iron with this cement in- 
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to a vefH tfet ^#L hear va %pn,g«fi^e $ lute -on 4 cl<?fe coyer, io 
as to prevent the cement taking flatne andconfuming ; put the 
veffel in a furnace where the bars may be kept red-hot till they 
are converted into fteely which will fee in a longer or ihwter 
i mxti according totfoe bigriefe of ^ btosyand the q&antityof 
cement. .-.:..'■ m 

: This 1 latter mimed hats elilefly engagfed -my atteafctefi> which 
method is pretty well kriewh in feme parts <if J&hertiai and, for 
many years paft, flcel has been madte by k in feveral of the 
United States. Yet, fe far. as I havfebeeh informed* it has ge- 
nerally been cff^n infmcff ^iaaitty, and very Utile nfed- for edge 
tools, which 1 foppofed could not arafe d&om the quality of 4he 
Iron, for we have the greateft variety, and die beft fort, m many 
parts dfthfe country. * I iSketo conjeSrared there might lie found 
fomfebfter idK»riiablfc fuftftance for a cement, which, if pro- 



perly applied, Would impregnate the iron with pfeJogifton more 
advantagioufly. And, after many experiments, I found a parti- 
cular marine plant that requires no other preparation but drying 
and pulverising, and is commonly known fey the name of rock- 
weed, or rock- ware, and is in the greateft plenty on our rocky 
mores, coves, creeks and harbours of the fea. In making fbme 
experiments Upon this plant for a flux powder, a final! bit of 
iron wis put into a crucible, and filled with the laid cement; 
and, very uhexpe&edly, after it had been in a little more man a 
cherry heat for five ©r fix hours, it was converted into fteel, 
which gave me the firft hint of its ufe in making fteel; fince 
which I have had repeated experience ©f its. excellency for the 



It needs no other preparation than to be cut off from die rocks 
with ^ fey the or fickle, jpread on the dry land 'tUl the rains have 

walked 
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warned off the greater part of the fea-falt, then dried and pulve- 
rized, then ufed as other cements are in making fteel : or, inftead 
of warning off the fea-falt, it is better for fome particular kinds 
of iron, to neutralize it by adding a fixed alkali. 

To two parts of the plant well dried and pulverized, add one 
part cf good wood-afhes ; mix together and moiften the whole 
with water or rather urine to the confiftence of a very thick 
pafte. 

It is well known that in every new art, and in perfecting old 
ones, many unforefeen difficulties arife, . and fometimes confi- 
derable fortunes have been fpent before the manufacturer or the 
public have been much benefited. . And fince honeft, but too 
credulous minds-are often deceived by uncertain proof, and being 
willing to fatisfy myfelf and others, by a better teftimony than 
my own, I engaged a * gentleman of ability in the fteel way for 
many years, whofe furnace- was complete and large, to -make ex- 
periments upon my new difoovered fubftanee for a cement, who 
has written me, that " this fteel is preferable to any he had ever 
made before." After all, I fuppofe different modes of prepara- 
tion and further experiments will more fully afcertain. its utility. 

The matter of the furnace muft be of fuch fubftances as will 
endure a ftrong fire without fufion. Aibeftos has been ufed to 
advantage, but a fufficiency of it is not found in many places. 
Pipe-clay with one third part of pond-fand, or, which is better, 
white ftones free from grit, well burnt, and pulverized, inftead 
of fand, fome fpecies of flate and tale may be ufed with pipe- 
clay for furnaces and crucibles. 

The cheft or interior part of the furnace, for depofiting the 
cement and bars of iron, muft be covered fo clofe that the in- 
flammable fubftanee within may not be confumed, but changed 

•* Cel; Eliot of Conneclkut, ^ C 
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like wood, in a coal-kiln. The . iron 'to be, ehpfen of the beft 
quality j its tpughnefs and malleability: are marks. ofchoice.. 

Of die ore of iron. — This is often difeovered,by the magnet,, 
but a great partofthe be/l. ©re is that which.the magnet will not. 
attrad, as Litinceus^n^. Macguer juftfy obferve. When in that 
ftate it often refembles the ruft ,pr calx of iron. Many tuns of 
which are brought to the icon-weeks in. this neighbourhood, 
from which the beft of iron is made. In its natural ftate. the 
beft magnetic bar will not attra& the fmalleft particle • but when 
roafted with charcoal it becomes .magnetic, This method of 
knowing whether any earth or ftpnes -contain the true ore of 
iron, may beof ufe to difbover new bodies or beds of ore, The, 
reduclion of .metals, or reftoring them to their metalic ftateirom 
their calces, by combining them with the inflammable princi- 
ple in the application of charcoal, may furficiently (how the, ef- 
ficacy of the above method for the difcovery of the earth of iron, 
in thofe fubftances on which the magnet Jias no. efle&. 
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